Data for this paper were collected over four years. There were no changes in the basic data acquisition procedures during this period, though some of the data were acquired using a newer SHRIMP. Monazite analytical procedures followed established methodologies (Foster et al., 2000; Rasmussen et al., 2001) , while xenotime procedures are described in (Fletcher et al., 2000) . Analysis areas were typically ~10 µm, with a primary O 2 -ion current ~1 nA, but smaller spots (with correspondingly lower beam currents) were required in some cases.
Data presentation
Data are compiled below for each sample.
In the tables, the analyses are identified as NNNNA.p-qx, where NNNN is the mount number; A in the fragment of polished thin section in mount NNNN; p is the grain within fragment A; q is the analysis area in grain p; and x (a, b or c) is the sequential analysis at site p. This is omitted in tables where only single analyses were recorded.
For monazite, U and Th abundances are determined relative to the homogeneous MAD standard from raw UO 2 + / CePO 2 + and ThO 2 + /CePO 2 + data. For xenotime, they are determined from averaged data for MG-1 and z6413 using UO + /Y 2 O + and a fixed Th/U calibration. The U and Th concentrations are considered accurate to ±~20%. Th/U is more accurate than the separate abundances.
All tabulated Pb data are corrected for common Pb on the basis of measured 204 Pb, assuming a common Pb composition equivalent to Broken Hill galena. Any differences between this assumed composition and the actual common Pb composition are almost certainly insignificant for the data used to define ages. The magnitude of the common-Pb correction is listed as 4f206, the proportion of 206 Pb determined to be common Pb. Data are listed and plotted with 1 uncertainties that apply to the last digits listed. These include sources of random error such as counting statistics and primary ion beam noise, propagated through data reduction, but do not include uncertainties in systematic factors such as matrix correction parameters. Where 
Sample 2
Sample details Sample 2 is a black shale belonging to the mid-Archaean Gorge Creek Group intersected in drill-hole KCD-22 (Fig. 1 ) at a depth of 114. 2 m. Monazite crystals are common in this sample where they occur as thin, bedding-parallel aggregates up to 500 µm long.
Analytical notes
The data are almost all from one large grain, with two analyses from a second grain. A large portion of the data was collected in one analytical session, with some supplementary analyses in other sessions. Pb age of 2154.6 ± 9.8 Ma (n = 15; MSWD = 0.66). Applying more stringent criteria for data selection, such as restricting 4f206 to <1%, makes no difference to this result.
Interpretation

Date
The age of monazite growth is 2155 ± 10 Ma. (Fig. 1) . Monazite occurs as coarse, matrix-filling cement.
Analytical notes
Data are mostly from a single analytical session, with several supplementary analyses from a separate session.
Interpretation
The main data group, incorporating about two-thirds of the data, is from two grains and defines a single age population. One analysis from one of these grains has distinctly low Th (essentially zero) and two from a third grain have much lower U and higher Th, but these all fit into the same 207 Pb/
206
Pb population as the majority data set, as would the data excluded on the grounds of discordance or high common Pb.
All data with <2% common Pb and within 10% of apparent concordance give a weighted mean 207 Pb/ 206 Pb age of 2175.5 ± 7.0 Ma (n = 18; MSWD = 1.5). More severe data restrictions make no significant difference. For example, using only data with 4f206 < 1% and discordance <5% gives 2173.3 ± 6.1 Ma (n = 13; MSWD = 1.08).
Date
The age of monazite growth is 2175 ± 10 Ma. The ± 10 Ma uncertainty is applied because all data contributing to the averaged age are from a single analytical session (see above). 
Analytical notes
These data were collected from several mounts over four analytical sessions. The early sessions were not very productive; most of the better-quality data come from the last session, analysing a more rigorously selected collection of grains (mount 04-106)
Interpretation
The sample grains all have low U, leading to generally poor-quality U-Pb data. There is an overall trend to high U-Pb concordance values, suggesting that the matrix corrections have not been accurate for this sample, possibly because of some unidentified and unusual (and not investigated) trace element substitution. Because high values of Pb/U cannot be attributed to any of the normal Pb-loss mechanisms, we consider that the samples are almost certainly concordant, and consequently have retained data with apparent concordance ("conc.") up to 112%.
The low U content makes these data susceptible to corruption by quite small quantities of common Pb, and the majority of data have been excluded from age considerations on these grounds. However, in order to have a sufficient data set, we retained data with 4f206 up to 2%.Amongst the better data there are two analyses from one grain, which are distinct old outliers. One other analysis from this grain is also old, but imprecise, while a fourth is consistent with the main data group. Th points are retained.
Date
We consider the best value for the age of growth of this low-U monazite is 2175 ± 35 Ma. 
Sample 5
Sample details Sample 5 comprises black shale of the Jeerinah Formation intersected in drill-hole FVG-1 (Fig. 1 ) from a depth of 776.72 m. Monazite is present throughout the Jeeinah Formation in this drill-hole, but only in a single sample were crystals sufficiently coarse for SHRIMP analysis.
Analytical notes
The data were obtained in one full-day analytical session, with a few additional points from a separate session.
Interpretation
One analysed grain has >4% Th and >2500 ppm U, more typical of magmatic rather than hydrothermal monazite. It is distinctly older than the main body of data and is interpreted to be detrital. Approximately a quarter of the data were disregarded on the grounds of discordance or high common Pb. Pb age of 2154.6 ± 9.1 Ma (MSWD = 1.3). If selection is restricted to 4f206 < 1% and discordance <~5%, this changes slightly to 2152.5 ± 8.3 Ma (n = 18; MSWD = 1.13).
Date
The age of hydrothermal monazite formation is 2153 ± 10 Ma. The ± 10 Ma uncertainty is applied because almost all data contributing to the averaged age are from a single analytical session (see above). 
Sample 6
Sample details Sample 6 comprises pyritic black shale of the Mt McRae Shale collected from the Mt Tom Price iron-ore deposit (Fig. 1) .
Monazite crystals are present in most specimens where they occur as minute (typically <20 µm), inclusion-rich crystals.
Analytical notes
This is a large data set, from several analytical sessions.
Interpretation
Data for this sample separate strongly into two groups on the basis of U and Th contents. One has high U (>~200 ppm), low Th (<3000 ppm) and consequently low Th/U (mostly <10). The other group has low U (<100 ppm with only a few >50 ppm), significantly higher Th (>7500 ppm) and Th/U >~200. There are also two distinct concentrations of 207 Pb/ 206 Pb dates, at ~2200 Ma and ~2400 Ma (Fig. S6) 
Dates
There were two main episodes of monazite growth, at 2399 ± 6 Ma and 2216 ± 13 Ma. Two sources of material for monazite growth appear to have been tapped in both fluid events, though each dominates the contribution to the monazite in one of the events. 
